Introduction
The electrocardiographic QT interval is a measure of ventricular myocardial recovery time. QT dispersion (QT d ), a measure of heterogeneity of QT intervals across the 12 leads of the ECG, is thought to represent regional differences in myocardial repolarisation. 1 Prolongation of the QT interval and increased QT d are associated with a variety of pathological conditions, 2 and QT prolongation predicts death in apparently healthy individuals. 3 QT d correlates with both blood pressure (BP) and echocardiographic left ventricular mass index (LVMI) in hypertensive subjects 4, 5 and QT intervals are prolonged in hypertensives with left ventricular hypertrophy (LVH). 6 Data in normotensives suggest that heart-rate corrected QT length (QT c ) is prolonged in females compared with males, but that QT d is greater in males than females. [7] [8] [9] There are few data comparing QT parameters between different ethnic groups. In a large population study of normotensive Americans, QT c was found to be shorter in African-Americans than in whites. 10 In another study, both QT c and QT d were greater in Chinese than in whites. 8 However, no data on QT parameters in ethnic subgroups of hypertensives have been produced hitherto. Therefore, we looked for ethnic and gender differences in QT parameters in hypertensive subjects.
Subjects and methods
Untreated hypertensive subjects were selected from a database held in a Hypertension and Cardiovascular Risk Clinic. Black and white subjects were closely matched for age, sex, blood pressure and left ventricular mass index. Male and female subjects were closely matched for age, race, BP and the presence or absence of echocardiographic left ventricular hypertrophy. LVMI was calculated, according to the Penn convention, 11 from M-mode recordings of the left ventricular parasternal short-axis view using twodimensionally guided echocardiography. LVH was considered present if LVMI was Ͼ134 g/m 2 in males or Ͼ110 g/m 2 in females. QT analysis was performed from routine clinical ECG's using a digitising pad linked to a PC. Multiple complexes were measured in all possible leads and, where possible, the mean of three complexes was taken as the QT interval for each lead. QT intervals were measured from the onset of the QRS complex to the end of the T wave, defined as the return to the T-P baseline. Where U waves were present, the QT interval was measured to the nadir of the curve between T and U waves. Leads in which the end of the T wave was unclear were excluded. Maximum QT intervals were also corrected (QT c ) for the known effect of heart rate using Bazett's formula (QT c = QT/(RR) 1/2 ). 12 QT dispersion (QT d ) was calculated as the difference between the maximum QT interval (QT m ) and minimum QT interval in each subject.
Continuous data are summarised by mean (s.d.) and compared between two groups using Student's t-tests.
Results
QT parameters for blacks, whites, men and women are shown in Table 1 . No ethnic or gender differences in QT parameters achieved statistical significance. However there was a tendency for QT m and QT c to be prolonged in blacks compared with whites, and for QT c to be prolonged in females compared with males.
Conclusion
In small groups of closely matched hypertensive patients, no ethnic or gender differences in QT parameters achieved standard statistical significance, which may in part reflect the limited power of this study to detect relatively small differences. However, similar to findings in normal subjects, there was a non-significant tendency for QT c to be longer in hypertensive females than males. [7] [8] [9] Previous published studies of gender difference have not matched males and females for the presence or absence of LVH. As QT intervals are prolonged in those with LVH, gender differences in prevalence of LVH may have partially explained differences in QT intervals. The current data, however, suggest that this is not the case. As previously found, gender differences in QT intervals appear to be related to heart rate as uncorrected QT m tends to be similar or longer in males than females but females tend to have faster heart rates. 6 No satisfactory explanation has yet been found for gender differences in QT intervals. The observation that gender differences in QT c are absent at birth has led to the suggestion that hormonal differences may affect ventricular repolarisation. However, this suggestion is not supported by the finding that there are no differences in QT c at different stages in the menstrual cycle. 13 Our findings contrast with those in a biracial population of normotensive US blacks and whites in that, in the American study, QT c was found to be shorter in blacks than in whites. 10 This result was perhaps surprising as, even when matched for BP, the blacks would be expected to have a larger LVM, 14 which is positively associated with QT intervals and dispersion. 4, 5 Indeed, as might have been predicted on this basis, in our population there was a non-significant tendency towards longer QT m and QT c in blacks than whites. Whether this difference represents a true difference between hypertensives and normotensives, or whether there are differences between US and UK blacks requires further investigation.
In summary, in small groups of matched hypertensive subjects, we found trends towards longer QT intervals in females and in blacks. Given the relationship between QT intervals and cardiovascular mortality, whether the prognostic significance of QT parameters in hypertensives differs between different gender and ethnic groups needs to be established from prospective studies.
